Phalloidin unzips nebulin from thin filaments in skeletal myofibrils.
Fluorescent phallotoxins such as rhodamine-phalloidin take hours to bind uniformly to thin filaments of skeletal myofibrils, after fast initial binding to both ends of thin filaments. Observation of this process in skeletal and cardiac myofibrils and of the resulting re-distribution of nebulin using anti-nebulin antibody showed that: (1) rhodamine-phalloidin binds uniformly to actin in cardiac myofibrils within minutes, in contrast to skeletal myofibrils; (2) overnight pre-incubation of skeletal myofibrils with phalloidin results in uniform initial binding of rhodamine-phalloidin and a changed nebulin localization; (3) pre-incubation of skeletal myofibrils with Ca(2+)-calmodulin results in uniform initial binding of rhodamine-phalloidin; (4) the binding of rhodamine-phalloidin to actin in skeletal myofibrils is unidirectional, i.e. the fluorescence of incorporated rhodamine-phalloidin moves from the pointed ends where it is bound initially toward the barbed end at the Z-band; (5) the unidirectional binding of rhodamine-phalloidin results in redistribution of nebulin, i.e. the initial fluorescent bands associated with the epitopes of bound nebulin antibody change to a single band located close to Z-line. These results indicate that nebulin inhibits rhodamine-phalloidin binding to actin and suggests that the unidirectional rhodamine-phalloidin binding may be due to cooperative competitive binding, i.e. phalloidin 'unzips' nebulin starting from the pointed ends of the thin filaments.